The results of experimental studies of the parameters (amplitude and duration) of a supershort avalanche electron beam (SAEB) generated in air at atmospheric pressure are presented. The performed studies of the SAEB current amplitude and pulse duration have shown that the optimization of the gap h between the wires and the rear wall of the wires cathode and a decrease in the total cathode thickness allow an increase in the number of beam electrons behind the foil. The largest number of electrons that was detected behind the 10 µ m t h i c k A l f o i l a t h~ 1 . 5 m m w a s 6 . 2 × 1 0 10 , which corresponds to an SAEB amplitude of ~100 A at a trianglepulse FWHM duration of 100 ps. It was shown that the beam current pulse duration behind the foil from the entire anode area is larger than from small areas and depends on the cathode design. It was established that the delay between the voltage pulse leading edge and the maximum amplitude of an SAEB pulse for a cathode from 100 -μm-thick steel tube with a diameter of 6 mm increases by 40 ps for the collector placed at a distance of 2 cm from the gas diode axis. It was shown that when the collector with a 3 mm diameter of the receiving section was used, the minimum SAEB pulse duration (FWHM) behind the diaphragms with 1 mm diameter was ~25 ps. It was confirmed that the SAEB pulse duration (FWHM) from small foil areas (with diameters of ~7 mm or smaller) does not exceed ~50 ps. Measurements of the x-ray exposure dose were performed with wires cathode. As was shown earlier [1], in order to increase the exposure dose in a transmission type anode in gas diodes, anodes of heavy metals must be used and the anode thickness must be selected. In these experiments, we used an anode made of a 20-μm-thick copper foil. The largest exposure dose was 1.8 mR per pulse (the average value for a series of 20 pulses at an interelectrode gap of 5 mm). The optimal interelectrode gap for obtaining the maximum SAEB amplitude is ~4 mm. As the interelectrode gap increases, the SAEB amplitude decreases but the average electron energy increases. Therefore, the optimal interelectrode gap for obtaining the highest exposure dose was larger (~5 mm) than that for obtaining the maximum SAEB amplitude.
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